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Department's Achievement
The NASA Space App
Challenge 2019

The Challenge
NASA'’s International Space Apps Challenge is the world’s largest global hackathon,
engaging thousands of citizens across the globe to use NASA’s open data to build
innovative solutions to challenges we face on Earth and in space. Each year, Space
Apps engages thousands of individuals in cities around the world to work with
NASA’s open-source data in a 48-hour sprint. Teams of technologists, scientists,
designers, entrepreneurs, artists, and others collaborate to answer some of the most
pressing challenges on Earth and in space.

The Event

NASA'’s International Space App Challenge 2019 was a 48-hour contest that took
place across various cities in altogether 71 countries. The event lasted from 18th to
20th October 2019, in Noida. Day 1 of the event saw the registrations of all
participants along with the Inauguration by guests in the auditorium hall. Later, a
brief introduction to the Space App Challenge was given, followed by Team
introduction and Elevator Pitching. After the lunch break, the teams were given
sufficient time to work on their ideas. Day 1 ended with each team networking and
prototyping their ideas. Without further ado, day 2 picked up right after day 1’s
agenda where each team’s prototype was passed through the first round of
scrutinization. After lunch, the final pitching commenced. Day 2 ended with the
Awarding and Closing ceremony.

The Project

“Design and Development of motor speed controller using BLDC hub motor for
two-wheeler” was the chosen topic for NASA’s Space App Challenge.

The project mvolved using a motor controller (a device used to control the
performance of an electric motor) with a bicycle to make an Electronic Bicycle or
E-bike. A bicycle was used for this project because of its many distinct features like
Lightweight, easy maintenance, and low-cost price. A bicycle is also very effective
when moving in small distances. An E-bike would thus be a modified version of a
regular bike, the difference being the application of a motor system, the use of a
controller to control that motor system, and the use of a battery to power it. E-bike
1s better than a normal bike because a rider gets extra power when needed.
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Here, the driver has an option when they are tired and unable to drive easily
forward, on a long uphill or difficult road, to turn on the battery and trigger the
engine. The motor then compensates for the power required and this way the entire
route 1s smoother. Since it is up to the driver to turn on the power, the engine could
be used for the entire trip or only for a short distance.

The Participants

Participants are Payal Narvekar, Richa Pandey, Anushka Sawant of BE and Sriya
Vaishnav of TE Electronics from Thakur College of Engineering and Technology
partook in NASA’s Space App Challenge 2019 with their innovative concept of
using an electric motor to transform an ordinary bicycle into an Electronic Bicycle.
They were constantly guided and motivated by Mr. Hemant Kasturiwale (Internal
Guide) and Dr. Sandhya Save (HOD ELEX) for the timely completion of their
project. It is with everyone’s immense efforts that they could grab the Top 6th
place in Maharashtra.



















“Con-wheel”

Convertible Smart wheelchair
for Disables

Ms. Poorva Waingankar Jay Mehta  Kshithij Shetty  Dishant Doshi

Abstract — This paper deals with various features that are implemented on the
advance version of wheelchair. The advance wheelchair is electrically powered and
is controlled by the use of a joystick and panel for a better movement of the chair.
As observed that moving the patients from wheelchair to stretcher or to the medical
bed is always a problematic issue for the caretaker. There is a revolution of
wheelchairs available today driven by needs and desire of man. The “Convertible
Smart Wheelchair for Patients” facilitates the disabled patient’s mobility .The
purpose of this design is to convert wheel chair into reclining bed and also reduce
the effort of the caretaker. It will provide a safer transfer of the patients in hospitals
as well in places depending upon the need. The aim is to make a wheelchair which
1s light in weight, low cost of maintenance and durable. For example using of ABS
plastic or optical fiber can be a good option as both are durable, less weight and
requires low cost of maintenance. The smart features of this system are Ultrasonic
Sensors, Diabetic Sensor, Body pulse rate sensor, Blood pressure sensor, Biometric
sensor to start the vehicle, Thermo gun, Lipid sensor, and Vitamin level sensor. This
will facilitate medical aide to patient and can communicate also with medical
professional.

Keywords—ABS plastic (3D printing material), HaWCos - Hands- free
Wheelchair Control System., ADC — Analog to digital.

Several studies and surveys have shown beneficial results in the use of a smart
wheelchair, this helps in the increase of independent mobility of both children and
adults. The human which cannot physically transport himself from one destination
to another always requires the need for a helping hand. The use of a smart
wheelchair helps in the reduction of dependence of caregivers or family officials
and helps in the promotion of feeling of self-reliance. For young adults, this
independent mobility helps in creating a base for early learning. This smart
wheelchair helps to increase opportunities for being self-dependent.

E 1. INTRODUCTION i
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The main part of this paper is concerned with the newest version of the “Hands- free
Wheelchair Control System” (HaWCoS), which is based on the detection of
intentional muscle contractions. Unlike its predecessor, the new (extended and
enhanced) implementation of HaWCoS has been realized as a stand-alone device
that does not depend on the use of a laptop computer. After a basic reiteration of the
muscle-based control principle, the hardware of the stand-alone device as well as
the underlying software i1s presented in thorough detail. To make a copy of the
prototypical device readily available to, for instance, the wheelchair manufacturer,
the system has also been implemented edasa Windows executable with identical
program behavior (running on any standard laptop) — a short description of this
simulator follows the introduction of the stand-alone device.

The wheelchair 1s the mechanical equipment that is used for traveling of the person
from one place to another. This facility was made for the person who can’t walk due
to some injuries/physical disabilities.

F Fig 1: Ordinary Wheelchair [1] i

The ordinary wheelchair needs manpower to drive as per need. The ordinary
wheelchair ranges from 8k to 44k. Though there are many developments in science
and technology the biomedical field is lacking behind in some sectors for example
for the people who are physically challenged or due to some injuries or illness.

Smart Wheel Chair is mechanically controlled devices designed to have the ability
to move or be moved freely and easily with the help of the user command.
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This reduces the user’s human attempt and force to drive the wheels for a
wheelchair. Furthermore, it also provides an opportunity for visually or physically
impaired persons to move from one place to another. The wheelchair is also
provided with an obstacle detection system which reduces the chance of collision
while on the journey. As it has gained a lot of interest in recent times. The machines
can also be used in old age homes where the old age persons have difficulty in their
movements. The devices serve as a boon for those who have lost their mobility
(Injury or physically challenged). Different types of smart wheelchairs have been
developed in the past but the new generations of wheelchairs are being developed.

Fig 2: Modified Wheelchair (Smart Wheelchair) [3]

Sr No. Ordinary Modified Future
Wheelchair Wheelchair | Modification
| 8k — 44k 50k — 75k 85k —
1.51akhs

Table 1: Comparative analysis of the cost of the wheelchair.
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The above block diagram describes the circuit implementation of software and
hardware circuit implementation of the system.

The inputs to the Atmega 32 are as follows:

Accelerometers:

The accelerometer Sensors are mounted on a headphone and they transducer
change in acceleration of head movement to a voltage signal which is sent to the
ADC input of the microcontroller.

Joystick:

The outputs of the two variable Resistor of the joystick are connected with the two
channels of ADC.

Accelerometer

Speech Synthesizer:

Speech synthesizer Module works by giving user input voice command and send a
signal to actuators.

Ultrasonic Ranging Module:

It 1s used to detect the obstacle. It is used to halt the wheelchair.

Gyroscope (L3G4200D):

Gyroscope compares input demand from a joystick, accelerometer source with the
direction that the wheelchair 1s tracking. When the system detects that the
wheelchair 1s deviating from the intended course of the direction it automatically
corrects the path of travel.

Position Switches:

These switches are attached at the chair, to switch the input control unit as Speech
or Joystick or Accelerometer.

Microcontroller:

It is the main computational and processing part of the Smart Wheel Chair that
takes input from the sensor, processes it, and gives an output. It operates at a high
frequency of 12 MHz and acts as a control center for the robot.

Relay Switch:

A relay is an electrically operated switch. Many relays use an electromagnet to
operate a switching mechanism mechanically. It 1s used to switch on or off
electrical circuits operating at high voltage using a low DC control voltage.




Motor Drivers:
Motor Drivers amplify the TTL output of the microcontroller such that it can drive
the respective actuators. L293D IC is used for the switching the relay driver.

4. FUTURE SCOPE
The future advancement of the wheelchair 1s possible by increasing the battery size
and automatic charging of the battery by the motion of the wheels. The system can
also be operated with the help of phones or other devices. Optical sensors can also
be used for the movement of the wheelchair. Extra sensors can be added such as
heartbeat sensors, line followers can also be used to move the system in a particular
area.

5. CONCLUSION

Con-wheel is not just an ordinary wheelchair but a wheelchair with advance
features implemented on it. This system 1s designed with the help of electronic
components controlling the actual movement of the wheelchair rather than an
ordinary wheelchair which requires strong manpower to operate. The main focus of
developing this system is to help the disables to be self-reliable as in this busy
world waiting for assistance in making a person fully dependent on them and this
system tries to avoid such circumstances. The con-wheel introduction to the world
will be a great advancement in medical support facilities and will make the ordinary
wheelchair to a wheelchair making a person self- dependent and help them to
overcome the curse of disability.
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